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Outstanding Features in 


This Month’s Issue 


Continuous Indigo Piece Dyeing 

Outstanding among recent developments in the field of 
textiles is the successful dyeing of woolen piece goods 
with indigo for the United States Navy. A vital necessity 
in war-time production, this continuous process, requir- 
ing only one dye, namely indigo, points the way to a mild 
revolution in methods of dyeing woolens. (See page 2.) 
Part-Wool Blankets for Barracks 

Blankets constructed of part-wool and part-cotton were 
shown by test to be a satisfactory substitute for the all- 
wool Army blankets for use in barracks, effecting a 
substantial saving in wool. After ten launderings the 
part-wool blankets were essentially like the all-wool in 
compressibility, air permeability and insulating value. 
(See page 10.) 





Drying of Textiles 
Hitherto unpublished data from the drying project 
sponsored by the United States Institute for Textile Re- 
search proves that in some cases textiles may be dried at 
higher temperatures than had previously been considered 
safe. It is now possible to form some practical estimates 
of limiting conditions of temperature, humidity, and time 
of exposure. (See page 15.) 


Abstracts 
Leading articles appearing in technical and scientific 
publications are abstracted in this issue. (See page 36.) 
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Cooperative Effort and Discarding of Past Precedent 
Resulted in the Successful Development of 


Continuous Indigo Piece Dyeing 


INDIGO PIECE DYED WOOLENS, meeting all Navy specifica- 
tions, are now being produced by a new continuous proc- 
ess in the elapsed time of 16 minutes from the time of the 
entrance of the gray goods into the dye bath to the fully 
dyed shade at the end of the machine. 

This accomplishment is an outstanding example of 
cooperative effort: of cooperation between the textile 
mill and the research laboratories of the dye manufac- 
turer. It is an epic of resourceful perseverance. 

Although the possibility of a solution to the problem, 
providing mechanical difficulties could be overcome, had 
been indicated by previous research, the final develop- 
ment of a simple continuous process using only one dye, 
namely indigo, was accompanied by many unexpected 
difficulties of a chemical as well as mechanical nature. 

The colorfastness of navy blue woolen fabrics of the 
United States Navy produced by use of indigo dyes, has 
never been equalled with other types of dyes; nor has it 
been possible to exactly duplicate the characteristic red- 
dish overeast or ‘‘bloom’’ imparted by indigo. As is 
well known, the color of our Navy’s fabries dyed with 
indigo is affected neither by the elements nor by length 
of wear, the color retaining all its properties until the 
goods are worn out. 

However, the application of indigo in the dyeing of 
wool has in the past- had very serious drawbacks from 

* We are indebted for information here presented to E. I. DuPont de 
Nemours, Inc., and to Geo. O. Linberg of the DuPont Company, whose article 


in the Jan. 18, 1943, issue of American Dyestuff Reporter contains additional 
details, including a basic formula for this process. 
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the point of view of the mill operator. Attempts at 
dyeing in the piece with indigo have not been successful 
and raw stock dyeing has been necessary. This process 
is not only long and involved—and certainly does not 
improve the quality of the fiber even if it does not ac- 
tually cause more damage than other methods of dyeing 
—but raw stock dyed with indigo crocks badly and stains 
everything with which it comes in contact during the 
manufacturing processes. Therefore, mills have had to 
lay out special equipment for use solely on indigo, with 
the result that comparatively few mills have been in a 
position to handle the dyeing of Navy woolens. It is, 
therefore, obvious that with enormous war-time require- 
ments a practical method for the application of indigo 
in the dyeing of woolen piece goods is a virtual necessity. 

Fortunately long before Pearl Harbor, Lt. Comdr. 
Fulton Ringe (S.C.), U.S.N.R., well known New England 
textile manufacturer, anticipating the problable increase 
in our armed forces, decided that the time was ripe for 
the development of a continuous process for the dyeing 
of Navy goods and was willing to gamble money and 
time in proving that a practical method could be evolved. 
Lt. Comdr. Ringe consulted the Du Pont Company and, 
after some further study of the problem effected a co- 
operative working arrangement with Du Pont, whereby 
laboratory research and testing would be conducted at 
the Du Pont laboratories, and the mill tests, which would 
involve the design and construction of a pilot machine, 
would be run at the Hampshire Woolen Company. 

For years the Du Pont Company has pioneered in 
the research on continuous dyeing of cotton piece goods 
with vat colors and this method of dyeing has for a long 
time been used successfully in many mills in a practical 
way. This research had been carried further into work 
on fabries containing rayon and later on fabrics contain- 
ing animal fibers, thus furnishing a technical and prac- 
tical background of great assistance in solving this par- 
ticular problem. (Continued on page 4) 
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Preliminary research in the Du Pont laboratory 
carried out as the first step in developing the new process, 
indicated that the usual chrome bottoming of the wool, 
customary in raw stock dyeing, could be eliminated by 
substituting a padding with sodium sulfoxalate. Also a 
definite relationship between the concentration of indigo 
in the dye bath and the time of immersion necessary to 
produce heavy shades was found to be the case. 

When the laboratory technique was ready to be put 
to practical mill tests a ‘‘home-made’’ pilot machine was 
constructed at the mill mostly out of spare parts. This 
pilot machine (nicknamed ‘‘Oscar’’ at the plant, see Fig. 
1) consisted of a three bowl padder from which the cloth 
went directly into a steaming chamber. From there to 
a rinse box and then directly through two successive 
indigo boxes, each equipped with a skying frame. 

However, the first runs on the pilot machine did not 
produce a full Navy shade, penetration was poor and all 
successive attempts gave no improvements. It was, 
however, noticed that the steaming had a certain crab- 
bing action on the goods which interfered with penetra- 
tion. In the meantime it had been discovered in the 
laboratory that eliminating the padding and steaming, 
substituting a pretreatment with a solution of bisulphite 
of soda and then drying before entering the dye bath 
gave improved shade and penetration. After transferr- 
ing these methods to the pilot machine notable improve- 
ments were observed, a lighter weight flannel was well 
penetrated and a satisfactory shade produced. How- 
ever, the heavier Navy flannel, although it was evenly 
dyed, was not well penetrated nor was it up to shade. 

At this point to cap the climax of troubles the pilot 
machine which was continually breaking down and had 
to be held together with baling wire, gave its last expir- 
ing gasp and literally fell apart. Rather than rebuild it 
Lt. Comdr. Ringe decided to build a practical machine, 
and with Riggs and Lombard one was designed and built, 
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ments in developing the continuous process of indigo dyeing of Navy flannels. 





the first trial run being made just six months after the 
plans were accepted, which is a tribute to all concerned 
with the building of a complicated machine. 

The finished machine (see Fig. 2) consisted of a 
padder for pretreatment followed by a pin drier from 
which the cloth entered directly into the dyeing machine 
(Fig. 3). This was of about 3000 gallons capacity with 
the necessary guide rolls, and included two sets of 
squeeze rolls and an overhead sky frame. 

The trial run of the completed machine was made 
one week after Pearl Harbor. The pressure for haste 
had been evident for some time due to the increasing 
demand for goods, but from then on it was a race against 
time, with the Navy in urgent need of merchandise. 
However, many adjustments and alterations had to be 
made, and much more experimental work performed 
before satisfactory results could be expected. All 


“ Oscar ’—the pilot machine on which were made the first practical mill experi- 
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Fig. 2. Continuous machine for application of indigo in the piece 
to Navy woolens. [Illustration shows padder for pre-treatment, fol- 
lowed by drier from which goods enter directly into dye bath. 


changes of a chemical nature were first worked out on a 
laboratory seale and then transferred to the machine. 
Cutting loose from all precedent, it was finally found 


that a concentration of 5 oz. of indigo to the gallon (the 
traditional indigo bath used in raw stock dyeing having 
been about 11% oz.) was sufficient to dye the materials to 
a full Navy shade with the goods in the dye bath for two 
3-minute intervals, with a skying in between and after 
the final dip, and eliminating the pretreatment, entering 
the goods directly from the wet finishing processes into 
the dye bath. A most revolutionary procedure. 

From now on satisfactory goods were the result and 
by February 1943 over one million yards had been de- 
livered and accepted by the Navy. 

During all this period from the first run of the pilot 
machine to the final achievement of a successful run of 
the new machine there was a never-ending succession of 
ups and downs. Days of elation with success seemingly 
around the corner, followed by periods of despair when 
one difficulty was overcome only to find another obstacle 
blocking the path. And always the imperative demand 
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for haste and with a heavy investment at stake. There 
was always, however, the heartening cooperation of all 
concerned. Particularly noticeable was the willingness 
of the help in the mill. Men would pass with the ques- 
tion ‘‘how’s she going today mister?’’ and if things were 
going wrong would reply ‘‘that’s too bad. Never mind, 
I know you lick him.”’ 

The experience gained in developing the continuous 
process has been of value in the development of further 
simplified processes using these higher concentrations 
of indigo. These higher concentrations can be applied 
in much less elaborate equipment to produce a substan- 
tially heavy shade which can then be topped with chrome 
colors to the Navy shade. 


Fig. 3. Dyeing machine used in continuous piece dyeing of in- 
digo. Preliminary padder and drier shown in Fig. 2 have now been 
eliminated. Goods enter this machine directly following the wet fin- 
ishing and are dyed in a bath containing only one dye, namely indigo. 
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The following comment apropos of waterproofing 
was recently received from a British member of the 





Textile Research Institute :—‘‘Where a fabric is for 
purely military use, it can be viewed 100% from the 
functional angle, rather than from the angle of sales 
appeal, with as much utility as one dare include, 
without considering the appearance. Purely from 
the functional angle, we have found that a porous 
fabric will withstand rain better if it is manufac- 
tured with soft-twisted yarns, and then mercerized, 
as this process flattens the yarns out, and so fills up 
the spaces between threads, making it harder for the 
rain to get through.”’ 





At the March meeting of American Association of 
Textile Technologists, J. L. Lohrke of the Fiber Prod- 
ucts Company of Philadelphia described the Perlock 
‘‘Tow-To-Top’’ process of conversion of spun rayon. 
Mr. Lohrke is one of the co-inventors of this revolu- 
tionary process. B. J. Perkins of the Fairchild 
Organization who recently returned from London, 
described the working of the rationing system in 
England and how it has affected the retail stores. 





The Cotton Textile Industry in Latin America is the 
subject of a survey by Albert L. Scott, president of 
Lockwood Greene Engineers, Ine., presented at a 
recent round table conference held in New York 
under the auspices of the Latin American Economic 
Institute. ‘‘The situation in Latin America paral- 
lels somewhat the history of the development of the 
industry in the Southern States of North America”’ 
said Mr. Scott. ‘‘It is reasonable to expect that the 
same development will later take place in Latin 
America, but more slowly, because of the limited 
competition behind tariff walls in each country and 
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because, as vet, the products of mills in Latin Ameri- 
can countries are not competing with other goods in 
world markets.’’ In this paper Mr. Scott outlines 
the factors, physical and political, which affect the 
development of a cotton textile industry in the larger 
republics and describes the type of labor available. 
The kind and capacity of management and the ex- 
tent of manufacturing are also described. This 
paper together with papers read at the conference 
by Fessenden S. Blanchard, president of Textile Re- 
search Institute and Julian Jacobs, editor of TextTImLE 
RESEARCH are contained in a pamphlet issued by the 
Latin American Eeonomie Institute, 429 West 117th 
St., New York, price 50ce. 





Genevieve Reiman has been appointed research as- 
sociate for the Textile Color Card Association at 
the National Bureau of Standards in Washington. 
This research associateship was established for the 
purpose of calibrating the 216 colors contained in the 
Ninth Edition of the Standard Color Card of America 
and the proper allocation of these colors imto the 


different standard systems of color notation. 








Illustrative of the elapsed time that frequently oce- 
curs after a revolutionary idea is patented and be- 
fore the idea catches on is the recently announced 
‘*Tow-To-Top’’ process for converting rayon tow 
directly into top eliminating the traditional carding 
and combing. Two processes for accomplishing this 
result were patented ten years or more ago and 
worked on in the meantime by the inventors. How- 
ever, it is only within the past year under the im- 
petus of necessity for short cuts in production that 
the practical development of commercial methods 
has been undertaken by some of the large interests. 
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Comparative Tests of Part-Wool and All-Wool Blankets 
Indicate Feasibility of Using 


Part-Wool Blankets for Barracks 


The following is a condensed report of analyses and tests 
conducted at the National Bureau of Standards and at 
the U. S. Testing Company, comparing the qualities of 
the regular all-wool army blanket with those of blankets 
constructed of a mixture of wool and cotton. Studies 
were made of 33 blankets of 8 different constructions. 
It is concluded that part-wool blankets should prove 
quite satisfactory for use in barracks in place of the all- 
wool army blanket, thereby affecting a substantial saving 
im wool. The complete report, by H. F. Schiefer,* Louis 
R. Mizell,** and F. EF. Mosedale,*** appears in Journal 
of Research, N.B.S., March 1943. (Editor) 





ONE BLANKET of each construction was washed in a laun- 
dry at Ft. Myer and these blankets were not renapped 
after washing. The data in the accompanying table are 
from tests conducted at the Bureau of Standards and 
give the results before washing and after the tenth wash- 
ing. Some of the blankets were tested at the U. S. Test- 
Co. and are reported in the Journal of Research. 

The following general conclusions may be drawn 
from the results of these tests:—The unlaundered blan- 
kets were more compressible, thicker, more permeable 
to air, and had a greater insulating value than the regu- 
lar all-wool army blanket. After 10 launderings all part- 
wool blankets were essentially alike in these proper- 


* Physicist, National Bureau of Standards. 
** Research Associate at the National Bureau of Standards, represent- 


ing the Textile Foundation. 
*** Representing United States Testing Company, Ine., Hoboken, N. J. 
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Apparatus For Testing Warmth of Fabrics. 


ties. The blankets increased in thickness, breaking 
strength, and weight per square yard with laundering 
and decreased in compressibility, air permeability, and 
thermal transmission. These changes result from the 
shrinkage of the blankets during washing. All of the 
blankets were considerably felted after the tenth wash- 
ing. This condition is indicated by the lowered com- 
pressibility and was quite apparent to the feel and in the 
general appearance of the blankets. In this respect the 
laundered blankets were more nearly like the all-wool 
army blanket than were the unlaundered blankets. The 
compressional resilience of the unlaundered blankets of 
25 per cent wool content was lower than that of the 50 
per cent wool blankets and very much lower than that of 
the regular all-wool army blanket. It increased with 
laundering, primarily because of the felting produced 
during laundering. 

The shrinkages of the part-wool blankets were nearly 
twice the shrinkage of the regular all-wool army blanket. 
To compensate for the rather large shrinkages of these 
blankets, the original dimensions should be increased. 


12 TEXTILE RESEARCH 








—— 








RESEARCH AIDS 


Small Mobile Electron Microscopes 


THE more compact and semi-portable models of electron 
microscopes brought out by both General Electric and 
Radio Corporation of America are expected to expand 
the use of electron microscopy in laboratories now en- 
gaged in war work and medical research—and eventually 
to open the field of sub-microscopie study to high schools, 
colleges and a wide range of investigators. 

The G.E. Model shown in Fig. 1 designed by Drs. 
C. H. Bachman and Simon Ramo of the General Electric 
Electronics Laboratory can be plugged into the ordinary 
110 volt house cireuit, has an overall height of 52 inches 
and requires the small floor space of approximately two 
by three feet. The unit includes the microscope proper 
and all auxilliaries, is mounted on castors and weighs 


Fig. 1. Dr. C. H. Bachman using electron microscope in Electronics 
Laboratory of General Electric’s Schenectady works. 





Courtesy General Electric Co. 
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Courtesy Science News Letter, Dec. 12, 1942 


Fig. 2. ‘‘ Vest Pocket Size ’°—RCA portable model electron 
microscope. 


600 pounds. All controls are at the operator’s finger- 
tips. In this G.E. instrument the focussing of the elec- 
tron beam is by means of an electrostatic field instead of 
electromagnetic type of lens ordinarily used. This 
model is capable of producing images 10,000 times the 
size of the object and it is stated that enlargement can 
then be made photographically to 100,000 or better. 

In the new G.E. microscope the beam of electrons 
passes through the specimen inside a vacuum chamber 
and produces a visible picture on the fluorescent viewing 
screen. This image can then be photographed outside 
the tube. Other features are the elimination of the 
need for water supply, and ease in inserting specimens. 

In the RCA instrument, shown in Fig. 2, the electro- 
magnetic type of focussing lens is retained. Its con- 
venient size and low price will widen the usefulness of 
the electron microscope in the war effort. 
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Research Furnishes Data on Relationship 
Of Time, Temperature and Humidity in 


The Drying of Textiles 


By A. C. WALKER** 


Ix 1937 A TEXTILE DRYING RESEARCH PROJECT Was initiated 
by the United States Institute for Textile Research (now 
the Textile Research Institute, Inc.), and supported by 
the textile industry, for the purpose of evaluating the 
effects of temperature and humidity on the physical and 
chemical properties of important textile fibers. 
‘Drying Research Objectives 

Moisture ReLtations—The first objective of this project 
was the determination of the amounts of moisture re- 
tained by these fibers when brought to equilibrium at 
a series of temperatures in the range between 37.8 C 
(100 F) and 150 C (302 F), with a sufficient number of 
humidities at each temperature to characterize the shape 
of the moisture content-relative humidity relation. This 
information provides a basis for determining the limiting 
moisture contents for textile fibers which may be ap- 
proached in any specified industrial drying process under 
definite atmospheric conditions. 
Errects oF Heat anp Humipity on PuysicaL Properties 
or TrxtrLEs—Another phase of this research was the in- 
vestigation of the effects of humidity on these fibers when 
maintained for different periods of time under various 
humidity conditions at elevated temperatures. A some- 

* Paper read at annual meeting of Textile Division, American Society 
Mechanical Engineers, Dec. 1941. 

** Member of the Technical Staff, Bell Telephone Laboratories, Ine., 


and Chairman of Administrative Committee for Drying Research, Textile 
Research Institute. 
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what unexpected result came from this work, of un- 
doubted value to industry. It was found that when a 
textile is exposed to a temperature between 200-300 F 
for several hours and, at the same time, is in contact with 
a high relative humidity, the fiber is damaged more than 
if the humidity is lower. Also, the moisture regain after 
being dried under such conditions is always less than if 
the material is dried at such temperatures, but in contact 
with a lower humidity. The extent of the damage ap- 
pears to be a function of the humidity of the heated air, 
temperature and time of exposure. 

Errects oF FINISHING AND ScourtnG AGENTS ON MoIstURE 
Reuations or Trextmes—A third objective of this re- 
search was the determination of the effects of some of the 
commonly used sizing and scouring agents on the mois- 
ture regain of the fibers when exposed to commercial 
drying temperatures and at several humidities. 

Packace Trext1LtE Dryrnc—The final objective was a 
study of some of the limiting conditions of temperature 
and air flow which may be important in the package dry- 
ing of cotton, the investigation of the effectiveness of a 
closed air circulating system during drying, as compared 
with an open system, and the demonstration that the 
moisture content of a textile may be brought to a pre- 
determined uniform value from the wet state by condi- 
tioning the drying air in accordance with information 
available from the moisture relations study. 

The results of these studies have now been published 
with the exception of the data on package drying and 
a thermodynamic treatment of the moisture relation data. 
Based on the evidence secured from this project, it is now 
possible to form some practical estimates of limiting 
conditions of temperature, humidity and time of expos- 
ure so as to dry textiles with a minimum of damage, and 
in some cases it has been found that textiles may be dried 
at higher temperatures than had been previously con- 


sidered safe. 
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Discussion of Moisture Relations Data 

Fig. 1 shows curves representing the data secured 
on a representative textile fiber in the moisture rela- 
tions study at elevated temperatures." * It will be noted 
that these data are somewhat incomplete, particularly at 
the lower humidities and temperatures. With the aid 
of certain derived functions, conveniently linear over 
limited, but practically important ranges, and with some 
application of thermodynamic theory, it is possible to 
extend these data in the missing ranges, to correct some 
obvious experimental errors, and to provide commer- 
cially useful charts for expressing the relations between 
humidity, temperature and moisture content. 

This treatment of the moisture content data in- 
volved a large amount of work correlating the several 
factors studied for the ten fibers and the material is not 
as vet in final form. However, some illustrations are 
given here of 
the methods 
employed so 
that interested 
industrial lab- 
oratories may 
be able to ad- 
vantageously 
extend the use 
of the pub- 
lished ma- 
terial at an 






































Fig. 1. Purified 
cotton — Wieger- 
ink. Effect of 
temp. on mois- 
ture-humidity re- 
lation. 
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1 Figs. 2, 3 and 4 are omitted from the present paper. These figures, as 
well as others on different textile fibers, appear on pages 645-646 of paper 
mentioned in reference below.2 

2**Moisture Relations of Textile Fibers at Elevated Temperatures,’’ 
James G. Wiegerink, RP1304, Journal of Research, N. B. S., 24, June 1940. 
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Fig. 5. Purified cotton—vapor pressure-temperature relations for 
mean moisture sorption. 


early date. 

Fig. 5 illustrates the relation between vapor pres- 
sure and the reciprocal of the absolute temperature 
(1/T) in degrees C. The vapor pressures correspond 
to relative humidity values taken at unit moisture con- 
tents from 1 per cent to 5 per cent for the purified cot- 
ton curve of Fig. 1. This is considered to include all 
moisture contents likely to be left in textiles after being 
satisfactorily dried at elevated temperatures. The ex- 
perimental points fit straight lines or two intersecting 
straight lines of very nearly the same slope up to tem- 
peratures as high as 150 C (1/T = 0.00236). This chart, 
therefore, is of value in interpolating desired inter- 
mediate temperature and vapor pressure points at unit 
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Fig. 6. Soda-boiled cotton—Urquhart and Williams. Linear mois- 
ture-humidity relations, plotted as log functions. 


moisture contents, and to a limited extent may be useful 
in extrapolation. On this chart is included International 
Critical Table data on pure water vapor. It will be 
seen that the slopes of the experimental curves for vapor 
pressure of water in equilibrium with cotton varn tend 
to approach that for pure water at the higher moisture 
contents, consistent with thermodynamic considerations. 

Fig. 6 shows the logarithmic relation between the 
per cent relative humidity and the percentage moisture 
content for soda-boiled cotton, between the limits of 5 
per cent and 50 per cent relative humidity for each 10 
degrees C interval between 10 and 110 C. In this range 
the logarithmie function of the moisture relation ex- 
pressed in Fig. 1 is conveniently expressed as two inter- 
secting straight lines for each constant temperature, the 
point of intersection being taken at about 20 per cent 
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RELATIVE HUMIDITY IN PERCENT 


Fig. 7. Temperature-humidity relations for mean moisture sorption. 
(a) Purified cotton—Wiegerink. 
(b) Soda-boiled cotton—Urquhart and Williams. 


relative humidity. This set of curves was prepared from 
the data of Urquhart and Williams,’ these being consid- 
ered as perhaps the best experimental evidence available 
on the temperature effect of moisture adsorption in a 
textile. Since these straight lines adequately describe 
the experimental data of these workers within reason- 
able practical limits, it is considered that similar plots 
for each of the ten fibers studied by Wiegerink may be 
used with confidence to extend the experimental data to 
lower moisture contents at lower temperatures, and to 
correct some obvious experimental errors. 

Two other interesting relations may be derived from 
these data. Fig. 7 is a plot of the log percentage relative 
humidity vs. 1/T for the purified cotton data by Wieger- 

3 Urquhart and Williams, J. Text. Inst. 15, T559 (1924). 
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Fig. 8. Temperature-moisture content relations—mean sorption. 


(a) Purified cotton—Wiegerink. 
(b) Soda-boiled cotton—Urquhart and Williams. 


ink, at unit moisture contents. Similar curves for soda- 
boiled cotton * are included for comparison. It can be 
shown that the slopes of these curves bear a definite 
thermodynamic relation to the corresponding slopes of 
Fig. 5, for a given textile. 

Fig. 8 illustrates the relation between the log per- 
centage moisture content vs. 1/T for selected percentage 
relative humidities between 5 per cent and 50 per cent. 
Similar charts for the soda-boiled data are included for 
comparison, and it will be seen that up to about 100 C 
(212 F) the curves for corresponding relative humidities 
for the two kinds of cotton, and the data by different 
observers, have approximately the same slopes. 

This set of four charts, Figs. 5 to 8, thus represents 
several methods of expressing the moisture relations of 
textiles as a series of straight or intersecting lines for 
each condition. Sufficiently accurate linear functions 
may be derived from these charts for most industrial 
purposes. Their thermodynamic significance is beyond 
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the scope of this paper, but it might be mentioned that 
only the mean values of adsorption and desorption were 
used in preparing these charts. This avoids certain dif- 
ficulties which may be involved in such treatment, par- 
ticularly that pertaining to the hysteresis effect in the f 
sorption * of moisture by textiles. | 





Hysteresis Effects 
Certain aspects of the hysteresis effects may be dis- 
cussed to advantage in connection with the drying of 
textiles. The well- 
known _ hysteresis 
effect in the mois- 
ture regain ex- 
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z hibited by fibrous 
ais materials is illus- 


trated in Fig. 9, for 
eotton. This chart 
shows that cotton 
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Fig. 9. Hysteresis ef- 
fects in humidity-mois- 
ture and humidity-elec- 
trical resistance rela- 
tions for cotton. 


always’ retains 
more moisture 
’ when brought to 
| ee | PV V any equilibrium at- 
mospherie humid- 
itv from the wet 
state than from the 
a ee ee kK ee dry. There is a 
RELATIVE HUMIDITY IN PER CENT corresponding hys- 
teresis in the relation between insulation resistance and 
relative humidity, also shown in Fig. 9. This relation 
demonstrates the critical dependency of electrical insula- 
tion resistance upon moisture in such fibers, and upon the 
direction of approach to equilibrium. 
Another type of hysteresis is shown in Fig. 10. This 
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4 Adsorption is here defined as the taking up of water by a textile, 
desorption as the giving up of water, and sorption as the general process 
without special indication of direction. 
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Fig. 10. Hysteresis effect 
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illustrates the influ- 
ence of ‘‘previous 
history’’ on the 
moisture relations, 
It is not so well 
known and is less 
well understood 
then the first type 
of hysteresis illus- 
trated in Fig. 9, but 
it is important in 
relation to textile 
drying. Fig. 10 is 
a chart of the log 02 04 0G PER CENT MOISTURE CONTENT 
percentage moisture 

content vs. the log of electrical insulation resistance. 
The upper curve on this chart was obtained by drying 
the cotton at a high temperature, above 100 C (212 F), 
directly from the wet state. The lower curve was ob- 
tained after subsequently exposing this cotton to a high 
humidity, near saturation. There are at least two differ- 
ent insulation resistance values for the same moisture 
content. <A still lower curve may be obtained by drying 
the material from the wet state at room temperature 
instead of at an elevated temperature. 

This behavior suggests that even if cotton is brought 
to the same atmospheric test condition from the same 
direction to avoid the well-known hysteresis effect—Fig. 
%—different samples may still have different moisture 
contents, and therefore, different properties such as for 
example the electrical insulating quality. Such differ- 
ences are dependent upon the previous history of the 
material, particularly the manner in which it is dried. 
These differences may amount to as much as 1 per cent 
in moisture content. Indeed, in some cases where the 
previous history might be assumed to be the same, dif- 
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TABLE I 


% Moisture Contents 





Sample No. 87.5% R.H. 84.3% R.H. 

10.95 10.1 

2 10.8 10.0 
3 10.7 9.9 
4 10.8 9.8 
5 1.1 10.2 
6 11.0 9.9 
7 11.8 10.8 
8 10.7 10.1 
9 10.85 9S 
10 11.0 10.0 
14 10.7 9.9 


ferences may occur. For example, consider the data in 
Table I. 

In this test, 11 samples of cotton were removed suc- 
cessively from the same package of yarn, which had 
initially been dried from the wet state at 110 C. Before 
testing, the samples were re-dried from atmospheric con- 
ditions in a current of dry air at room temperature and 
equilibrated under carefully controlled conditions at 87.5 
per cent R.H. at 100 F, giving the data in the first column 
of Table I. Again they were dried at room temperature 
and several days later were equilibrated at 84.3 per cent 
R.H. at 100 F. Small, but definite differences are to be 
seen in the moisture contents of these samples, persisting 
even between the two tests. Sample No. 7 preserved a 
marked difference in moisture content during these tests. 
That it adsorbed nearly 1 per cent more moisture than 
the others suggests that this portion of yarn may have 
been incompletely dried initially in the oven. 

Since a difference of but 0.1 per cent moisture con- 
tent may cause a difference of as much as 25 per cent in 
electrical insulation resistance, these data are considered 
significant in the testing of textiles used for insulating 
purposes. It is clear that electrical measurements con- 
stitute a sensitive tool for investigating the moisture 
relations of textiles, but in this connection it should be 
emphasized that one essential is very close control of 
atmospheric humidity during such tests.’ 

5 ‘Purified Textile Insulation for Telephone Central Office Wiring,’’ 
H. H. Glenn and E. B. Wood, A.J/.£.E., 48, 576, 1929. 
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Because of these peculiarities in the behavior of cot- 
ton dried under different conditions, it was considered 
worth while to study the combined effects of heat and 
moisture on this and other textiles in the drying research 
project. By limiting the experiments to yarns made 
from the common fibers, freed from the natural non- 
fibrous materials which would be removed from them 
during manufacture, it was possible to obtain data which 
are considered basic to all types of textile drying. 

Combined Effects of Heat and Humidity on Textiles 

During Drying 

In this phase of the research, three temperatures 
were used, 221, 257 and 302 F, and three humidities were 
supplied at each temperature. At 221 F the humidities 
were 1 per cent, 48 per cent and 79 per cent of saturation; 
at 257 F, they were 0.5 per cent, 24 per cent and 42 per 
cent; and at 302 F, they were 0.2 per cent, 12 per cent and 
20 per cent. At this highest temperature, a humidity 
much above 20 per cent was not possible without using 
a pressure system. Times of exposure were up to 6 
hours. Fig. 11 is a summary of some of the more im- 
portant experimental results of this investigation. The 
quality index function used in these plots is a combined 
product of the tensile strength and elongation percent- 
ages retained after each heat treatment. Other proper- 
ties, e.g., fluidity of solutions of the textiles in suitable 
solvents, and alterations in the dyeing properties, both 
sensitive indications of heat degradation, are reported 
in the original paper.* 

Heat has a greater effect on the quality indices of 
rayons than on those of the other fibers, except possibly 
purified cotton. High humidity at any temperature is 
more harmful than a low humidity, this being particu- 
larly true for purified cotton and cuprammonium rayon. 
The natural wax on raw cotton appears to be a definite 
protection against both heat and humidity. Carpet wool 
shows the degrading effect of humidity somewhat more 
than clothing wool, as does mercerized cotton and acetate 
rayon. The data on acetate rayon are particularly in- 


6 **Effects of Drying Conditions on Properties of Textile Yarns,’’ 
James G. Wiegerink, RP1337, Jour. of Research, N. B. S., 25, 1940. 
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teresting in this connection. The breaking strength of 
this fiber decreases appreciably only at the lowest tem- 
perature, 221 F, in conjunction with the high humidity of 
79 per cent. Its elongation at the different temperatures 
decreases progressively with humidity in a more or less 
regular manner. Therefore, it is not surprising that 
the quality index, a product of tensile strength and elon- 
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Fig. 11. Effects of heat and humidity on percentage tensile strength- 
elongation product function—quality index—of various textiles. 


gation factors, is lowest at the lowest temperature and 
highest humidity. This condition would be most favor- 
able for hydrolysis of the fiber, since it is more difficult 
for moisture to evaporate from the yarn during drying. 
One of the wool samples showed this same effect. De- 
gummed silk appears to be affected by moist heat in 
much the same way as purified cotton, except at the high- 
est temperature, where the humidity effect is relatively 
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negligible. 

All of the textiles dried as noted in Fig. 11 failed 
to regain the amount of moisture held originally. Yarns 
heated at high humidity regained less moisture than 
those heated at low humidity, with the exception of the 
acetate rayon. The moisture content of this fiber, on 
conditioning after heating, showed little effect of hu- 
midity, but the heat effect was important. For example, 
acetate heated at 302 F, for 6 hours had a moisture con- 
tent of but 5.3 per cent on conditioning at 65 per cent 
R.H. at 70 F, as compared with 7.3 per cent before 
heating. 

This humidity effect during drying is of significance 
in connection with the electrical as well as the physical 
properties of textiles. Rapid drying from the wet state 
under low ambient humidity conditions should give a 
material of a relatively high moisture regain capacity, 
whereas slow drying under improperly ventilated con- 
ditions favors hydrolysis and as seen by these experi- 
mental data, results in a low moisture regain capacity. 
Such a low moisture content would be favorable to high 
electrical insulation resistance under any given atmos- 
pheric condition, but at the same time would be un- 
favorable to the strength of the material. Thus different 
drying conditions will give textiles of different prop- 
erties, and this common denominator of all textile pro- 
cessing should be studied carefully with regard to the 
properties most desired in the finished product. 

Finishing and Scouring Agents 

One or two important points may be mentioned in 
connection with the study of the effect of chemical and 
sizing agents on the moisture relations of textiles after 
drying. Wool treated with 0.5 per cent or with 4.5 per 
cent sulfuric acid solutions, centrifuged and dried for 2 
hours at 220 F, retained less water than the untreated 
material. With the 4.5 per cent acid solution, the reduc- 
tion in moisture regain amounted to 2.5 per cent at 65 
per cent RLH.—70 F. With the 0.5 per cent solution, the 
reduction was 2 per cent. It is known that wool adsorbs 
acids very strongly, even from dilute solutions, and the 
corresponding decreases in moisture regain appear due 
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Fig. 12. Effects of 

scouring agents on 

moisture sorption 
of wool. 
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acetic acid. 


Alkali, on the.other hand, increases the moisture adsorp- 
tion of wool, under similar drying conditions. Purified 
cotton treated with dilute solutions of acids apparently 
is practically unaffected as regards moisture regain. 

Washing of wool after treatment with acid solutions 
may not effect complete removal of the acid, and the 
change in moisture sorption of a wool might be one 
criterion of acid retention. This possibility is based on 
the fact that the effect of moist heat during drying is 
likely to reduce the moisture regain of wool by not more 
than 0.75 per cent, whereas the acid effect may easily be 
of the order of 2 per cent. See Figs. 12 and 13 with 
reference to this discussion. 

Package Drying of Cotton 

Perhaps the most economical method of drying pack- 
aged cotton is in a hurricane oven or so-called cabinet 
dryer. Usually the centrifugally extracted packages are 
dried in this way in from 10 to 18 hours. Attempts to 
reduce this drying time have been made and a relatively 
successful commercial dryer employs compressed, heated 
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ture and rate of 

flow of the air supply. Preliminary studies of this 
method of drying indicated that it should be possible to 
reduce this time still further, a highly desirable objective, 
under present conditions, since it would not only increase 
production, but would help in preventing the hydrolysis 
previously discussed. 

Fig. 14 illustrates two rather important results, not 
yet published, which have been found in the course of the 
package drying research project. One of these is that 
such yarn may be dried in a fraction of one hour under 
suitable, commercially practicable conditions, and the 
other result is that such drying may be carried out under 
conditions where the material may be brought to a pre- 
determined moisture content without over-drying. Some 
other results have come out of this limited study of pack- 
age drying of cotton, but they are beyond the scope of 
this discussion. (Continued on page 30) 
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Fig. 14. Effect of temperature on drying rate in package drying of 
cotton at high air flow. 

The numbers from 1 to 4 on Fig. 14 refer to thermo- 
couples located at equally spaced intervals through the 
cotton package. Couple 1 was located on the inside of 
the package and No. 4 on the outside. When heated air 
was passed through the package from inside to outside, 
No. 4 was the last couple to reach the air supply tempera- 
ture. Thus the temperature of this couple is considered 
an index of the time required to dry the package. 

By ‘‘open system’’ is meant that the vapor-laden air 
blown out through the surface of the package was ex- 
hausted directly into the room. By ‘‘closed system’’ is 
meant that the package was enclosed in a tight container, 
and the air was blown through the package in either 


30 TEXTILE RESEARCH 








! 








direction, recirculated through the blower and mixed 
with sufficient dry air so that the humidity during drying 
could be controlled as desired. 

This series of tests, representing but one of a num- 
ber, was made with an air flow of 23 cu. ft. per minute, 
several times the maximum rate understood to be used in 
present commercial equipments of this type. While this 
increase in air rate no doubt represents a considerable in- 
crease in power cost, the results may be more than worth 
this cost increase, both in production output and in tex- 
tile quality. 

Theory of Moisture Distribution in Textile Fibers 

It is known that the removal of all but a few tenths 
of a per cent of water from a fibrous material is likely to 
result in more or less permanent changes in its molecular 
structure, and, therefore, changes in its physical prop- 
erties. One example of this is the difference in moisture 
regain of two samples of the same cotton, one of which 
was dried at room temperature, and the other dried 
rapidly in a well-ventilated oven at 220 F. When recon- 
ditioned so as to avoid hysteresis, it was found that the 
air-dried material adsorbed about 1 per cent more mois- 
ture than the other. This difference in moisture adsorb- 
ing capacity may be retained, under certain conditions, 
for a period of years. 

To secure a better understanding of the reasons for 
such alterations in moisture regain properties and in the 
general principles underlying drying of textiles it is 
worth while to consider the structure of the textile fiber 
and the mechanism of moisture adsorption and distribu- 
tion within this structure. 

It is now generally accepted that textile fibers are 
built up of very long chain-like molecules. In certain 
regions these molecules lie parallel with one another in 
such closely packed, regular formation that they possess 
many of the properties of crystals. In other regions the 
orientation is poor and the molecules lie in such a dis- 
ordered state that here the material may be termed 
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amorphous. It is considered that the fiber is built up of 
alternate regions of well-oriented and poorly-oriented 
molecular aggregates, with some of the single long chain- 
like molecules runing continuously through both regions. 

Mark * has provided an excellent series of pictures to 
help explain this arrangement, but it is only necessary 
here to point out that the fiber may be regarded as an 
irregular flexible net built up of crystallized and amor- 
phous areas, exhibiting at certain places large holes, 
where the amorphous condition is most pronounced, with 
spaces and crevices at other places, and even smaller 
pores between contiguous surfaces such as might well be 
found in the more highly crystalline regions. The well- 
oriented aggregates are relatively inert to chemical at- 
tack and to penetration by water, dyestuffs, or other 
reacting substances. On the other hand, these materials 
may enter into the amorphous areas to a greater or less 
degree depending upon the density of the structure at 
these points and to the accessibility of the cracks, crevices 
and pores. 

It is now generally accepted that the adsorption of 
moisture and gases on the internal surfaces of such fi- 
brous materials is due to formation of monomolecular 
or multi-molecular films on these surfaces at low pres- 
sures. Cotton, for example, will retain not more than 
about 25 per cent of moisture by weight, when in equi- 
librium with a saturated atmosphere. More than twice 
this amount may be held in the fiber structure when the 
cotton hair is wet and swollen with liquid water. Con- 
siderations of the heat of wetting of dry cellulose and 
the dielectric constant of cellulose of various moisture 
contents indicates that the first moisture adsorbed by 
dry cotton is more firmly bound than subsequent amounts, 
has much greater effect on the elastic properties of the 
fiber, and is more difficult to remove. At higher mois- 
ture contents much of the water is relatively free and 
simply fills the capillary spaces or holes in the fiber. 


7H. Mark, ‘‘Structure of the Rayon Fiber,’’ Nature, 144 313 (1939). 
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These facts suggest that there is a greater affinity be- 
tween water and the hydroxyl groups on the cellulose 
surface than between water molecules already adsorbed 
on this surface and additional water molecules which 
may be adsorbed subsequently. 

Considering the picture of the fiber structure just 
described, and the affinity of water for hydroxyl groups 
on the cellulose surfaces, multi-molecular layers of water 
may be held on all internal surfaces which are available 
for moisture sorption. These are not to be considered 
as continuous layers of liquid water completely filling the 
spaces between contiguous surfaces in pores, or more 
open surfaces in cracks or crevices, but are believed to 
exist as columns or chains of water molecules. One end 
of such a chain remains within the sphere of influence of 
a hydroxyl group in the cellulose surface, thus being more 
or less anchored. The remaining portion of the chain 
extends outwards from this surface and the multi-mole- 
cular laver of these chains is analogous to the vertical 
fibers in a pile fabric like velvet. 

If moisture is removed during drying down to a 
point where the initial monomolecular layer begins to be 
depleted, the energy residing in the hydroxyl groups 
freed of water may be neutralized by active groups on 
contiguous surfaces, resulting in a local cementing or 
‘“‘spot-welding’’ action. This would be likely to impair 
the lubricating effect of the continuous films of moisture 
between adjacent surfaces and affect the elastic prop- 
erties of the fiber. If such an ‘‘over-dried’’ material is 
permitted to again adsorb moisture, these cemented 
points not only are likely to seriously interfere with the 
uniform distribution of water on the former surfaces, 
but may prevent as much moisture being adsorbed as 
before. Thus such a conception of the internal struc- 
ture and the behavior of adsorbed moisture admirably 
accounts for the increased harshness of over-dried tex- 
tiles, and also the reduced moisture regain capacity. 

The amount of water required to form a monomole- 
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cular layer over all 
the internal sur- 
face of a _ cotton 
fiber is readily esti- 
mated from the 
moisture adsorp- 
tion isotherm for 
the material. See 
Fig. 15. 

The intercept 
of the substantially 
linear middle por- 
tion of this curve 
with the moisture 
content axis, shown 
by the dotted line, 
gives the amount 
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internal surface of 
F " ian aioe sedans dee 8 °° the fiber. In this 
case it is seen to be 
slightly more than 
1 per cent moisture. With other fibers the amount of in- 
ternal surface is different and the intercepts also differ. 
There is much evidence to indicate that there are 
marked differences in the properties of a fiber at mois- 
ture contents below and above this monomolecular layer 
figure. In a previous publication,® a series of simple 
linear relations were formulated to show the relation 
between electrical insulation resistance, moisture content 
and relative humidity for cotton. These equations were 
of the form: 
log Insulation Resistance = — A(X) + B. 


A and B are constants determined by the textile and its 
previous history, and X is some function of moisture 
content or relative humidity. For moisture contents be- 
tween 1 per cent and 6 per cent, the following linear 


8 Moisture Content and Electrical Conductivity of Cotton, A. C. Walker, 
J. Text. Inst., 24, T145, April (1933), also Bell System Technical Journal, 
12, 431 (1933). 


Fig. 15. Estimation of internal surface of cotton. 
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equation holds: 


log Insulation Resistance 
= — A(% Moisture Content) + B. 


Fig. 16 shows that this equation holds for a cellulosic 
material, in this case, rag paper. The important fact to 
be emphasized in connection with the present discussion 
of textile drying is that below 1 per cent moisture con- 
tent, the electrical insulation resistance increases much 
more rapidly than is consistent with this relation between 
1 per cent and 6 per cent moisture content. It appears 
reasonable to explain the very rapid increase in the re- 
sistivity of the cellulose with decreasing moisture con- 
tents below 1 per cent, as being due to discontinuities in 
the monomolecular layer of moisture adsorbed on the 
internal surfaces. 

It is seen from the foregoing discussion of recent 
experimental data on the moisture relations of textiles 
and the discussion of the theory of moisture sorption and 
distribution in cotton and other cellulosic fibers, that it 
may be highly undesirable to remove all or part of the 
initial monomolecular layer of moisture from the internal 
surfaces of such materials. Too thorough or uneven 
drying may impair the valuable properties of flexibility, 
softness and strength. Therefore, in any problem in- 
volving textile drying, consideration should be given to 
the theories relating to the form in which the moisture is 
distributed within P 
the fiber structure 
and to data of the —, 
type discussed in 
this paper. 








Fig. 16. Moisture-elec- 

trical resistance of cel- 

lulose. Significance of 

monomolecular moist- 
ture layer. 
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ABSTRACTS 


ANALYSIS—TESTING— 
LABORATORY METHODS 


Crystallinity in Cellulose 


Crystallinity in cellulose esters. W. 
O. Baker. Scientific Monthly 55, 
435-7 (Nov. 1942). 

The x-ray technique for studying the 

crystallinity of cellulosic materials is 

described. In striking analogy to 
the behavior of metals, it was found 
that the cellulose esters could be 
quenched by cooling them rapidly 
from the molten state. When these 
plastics are cooled slowly from the 
melt, however, a much higher degree 
of erystallinity is observed. When 
the max. disorder occurs, the material 
tends to be most soft and flexible, 
and when they are most ordered or 
crystallized, the material is hardest 
and strongest, but sometimes brittle. 

A compromise between these ex- 

tremes is most desirable for tough- 

ness and general industrial utility. 

It has also been found possible to 

anneal the quenched plastics thus in- 

creasing the amt. of erystallinity. 


Fade-Ometers 


Calibration of fade-ometers. P. J. 
Wood, et al. Am. Dyestuff Reptr. 
31, 595-9, 602 (Dec. 7, 1942). 


The magnitude of variation in Fad- 
ometers is very large between types 
of machines, between machines of the 
same type, and in the performance 
of an individual machine at various 
times. Analysis of the data from 
4500 exposures on many different 
machines proved definitely that no 
standardization could be achieved by 
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comparing performance with that of 
any one machine. Accordingly, an 
investigation was made to find a color 
or colors having fading characteris- 
tics which might provide an absolute 
standard of performance. After 
trials of many dyes and classes of 
dyes, Formyl Violet S4B (CI698) 
was found to have the desired char- 
acteristics and is suggested as a 
standard for calibration. 


Methoxy Determination 


Quantitative determination of meth- 
oxyl and ethoxyl groups. L. M. 
Cooke and H. Hibbert. Ind. Eng. 
Chem., Anal. Ed. 15, 24-5 (Jan. 
1943). 


The present method is a simplification 
of the Willstiitter procedure. Total 
alkoxyl is first detd. by the standard 
Viebéck modification of the Zeisel 
method. The methoxyl content alone 
is then detd. by an iodometric pro- 
cedure and ethoxy] is detd. by differ- 
ence. The modifications introduced 
eliminate tedious time-consuming 
steps and inerease the accuracy of 
the method. 


Analysis of Part Linen Fabrics 


Quantitative analysis of linen in 
part linen fabrics. W. Krauss. 
Rayon Textile Monthly 28, 50-1 
(Nov. 1942); Ibid. 23, 53-4 (Dee. 
1942). 

The quant. microscopic analysis of 

linen described is essentially a new 

sampling technique, similar to meth- 
ods used in paper analysis. The 
ininimum sample required is a 2-in. 
sq. of fabric or 2 yd. of yarn. For 
fabrics a total of at least 20 yarns 
should be selected at random and in 
proportion to the yarn count. From 
yarns, 20 2-in. lengths should be cut 
at intervals. The selected sections of 
yarn are cut into 1 mm. lengths and 
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digested with 100 ml. H:O in an 
Erlenmeyer flask. A drop of this 
suspension is placed on a slide and 
stained with Herzberg soln. After 
a general inspection of the slide to 
insure proper identification of the 
fibers, counts are made at a magnifi- 
cation of 200-250 diameters. Using 
this method, an experienced operator 
can count one slide with a probable 
error not exceeding + 2%, and an 
inexperienced operator can achieve 
the same accuracy by counting two 
slides from the same fiber suspension. 


Testing Starch Viscosity 


Viscosity of starches. Determina- 
tion in a rotating cylinder vis- 
cometer. H. N. Barham, John A. 
Wagoner, and G. Nathan Reed. 
Ind. Eng. Chem., 34, 1490-5 (Dee. 
1942). 


A modified rotating eylinder  vis- 
cometer, suitable for viscosity meas- 
urements of starch pastes, has been 
designed and built. It consists prin- 
cipally of a rotating, doughnut- 
shaped solution cup and a “free” 
cylinder concentric with and sus- 
pended into the solution eup. Vis- 
cosity is measured by evaluating the 
restoring torque which must be ap- 
plied to prevent the suspended ey- 
linder from rotating. The instru- 
ment is provided with a micrometer 
device which measures the effective 
height of the liquid on the suspended 
cylinder. This, together with an in- 
strument constant which is independ- 
cnt of the temperature, angular rota- 
tion, and properties of the liquid, 
makes possible the determinations of 
the viscosity in absolute units. The 
viscometer permits continuous vis- 
cosity measurements of one poise or 
more to be made over a wide range 
of temp. or at a given temp., at a 
const. velocity, and for an indefinite 
period of time. No turbulanee was 
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observed within the range of angular 
velocities employed. 


Inclined Plane Testers 


Calibration of inclined plane con- 
stant load rate strength tester. 
H. R. Mauersberger. Rayon Tez- 
tile Monthly 238, 709-10 (Dee. 
1942). 


The method of verification should be 
such that a direct check is made on 
the force applied by the weighing 
jaw of the machine under static con- 
ditions, while indirect methods are to 
be condemned. No attempt should be 
made to include dynamie or frictional 
effects in the verification as this may 
lead to the compounding of errors. 
A separate inspection should be made 
of the machine to discover all points 
where friction might occur and 
simple tests should be run to deter- 
mine the approximate magnitude of 
any such friction. The use of a series 
of known dead weights is recom- 
mended for the verification. Execerps 
from letters from several authorities 
are given in which the problem is dis- 
cussed. 


Determination of Sulfur 


Separation and determination of 
protein sulfur, sulfide sulfur, and 
other sulfur in sodium sulfide dis- 
persions of keratins. E. E. Pot- 
ter and C. B. Jones. Ind. Eng. 
Chem., Anal. Ed. 15, 15-7 (Jan. 
1943). 


Basie Al(OAc); soln. added to a 
Na:S dispersion of keratin effects the 
release of H.S from sulfides as well 
as pptn. of the proteins. The H.S 
is absorbed in basic Pb(OAe),. soln., 
oxidized to sulfate with Br-HBr 
acid mixt. and detd. by pptn. as 
BaSO,. The protein is washed thor- 
oughly and its S content is detd. after 
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either Mg(NO:). ignition or alk. 
KMn0O, fusion. Both procedures give 
the same results. The filtrate and 
washings from the pptd. protein con- 
tain all other S compds. These are 
converted to sulfates and the S detd. 
by the usual procedure. 


The Spectrophotometer 


The spectrophotometer in the textile 
industry. C. Monego and W. von 
Bergen. Am. Dyestuff Rptr. 32, 
1-8, 17-23 (Jan. 1943). 


The main trouble with most systems 
used to describe color today, is that 
they lack a standard observer. The 
color systems name a color accurately, 
but without a standard observer 
names of colors are meaningless. 
Further, knowing the name of a color 
will not help the dyer materially in 
ebtaining the shade. All spectropho- 
tometers have a constant light source, 
also uniform viewing conditions, thus 
providing a standard observer. All 
spectrophotometers express colors, 
simply and accurately, in the form of 
a curve, some automatically record- 
ing the curve. The unique feature of 
the Duplex spectrophotometer is that 
two color curves are instantly pro- 
duced. These curves can be plotted, 
or they can be examined on the ma- 
chine, thus a direct comparison can 
be made. Working with the Duplex 
spectrophotometer the authors have 
been able to measure the reflectance 
of finished colors, evaluate dyestuff 
shipments, determine exhaustion of a 
dyebath, test new dyestuffs against a 
known product, check the soly. of a 
dyestuff, evaluate the fastness of 
a dye to crocking, light, and earbon- 
izing. All of this data concerning 
color can be collected by an operator 
who has had no previous experience 
with color matching. It has been 
shown that comparative data obtained 
with the spectrophotometer agrees in 
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the main with the visual inspection 
of the sample. The best results are 
obtained with transmittance work. 
Reflectance data is useful in testing 
fastness properties, and to establish 
relative reference curves for colors. 
There is still much work to be done 
with reflectance work before the dyer 
can use reflectance curves effectively 
in matching colors. In production, 
however, reflectance curves are useful 
for control purposes. 


Wool Sampling 


The distribution of cut fiber lengths 
in wool sampled by cylindrical 
tube borings. Irving Michelson, 
Louis Tanner, and H. J. Wollner. 
Ind. Eng. Chem., Anal. Ed. 14, 
No. 12, 949-51 (Dee. 1942). 

The increase of short fiber lengths in 
a bale of wool caused by the cutting 
of same fibers in the core-boring 
sampling method is negligible. Raw 
wool normally contains a quantity 
of short fibers which are usually re- 
moved as noils. The max. increase 
in quantity of noils resulting from 
core-boring varies with the mill 
machinery and is of the order of 
0.010%. Formulas for detg. the 
quant. of cut fibers are derived. The 
max. percentage of cut fibers remain- 
ing in a bale of wool sampled is 
given by the equation %=100 
dpk’/fVs, where d is diam. of the 
sampling tube, p is depth of penetra- 
tion of tube into bale, k is any given 
cut fiber length, f is average original 
fiber length, and Vz is the volume of 
the bale. The max. percentage of 
cut fibers remaining in the sample is 
relatively high and is given by the 
equation 

oy _. 400k vk? — d?(k/f — 1/2) 

~~ nd” 


+ 10/9 are sin (k/d), 





the are sin of k/d being given in de- 
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grees. The practical applications of 
these formulas are discussed. 


CHEMICAL AND PHYSICAL 
RESEARCH 


Regenerated Cellulose 


The effect of the degree of polymeri- 
zation on the mechanical proper- 
ties of regenerated cellulose fibers. 
H. Schwarz and H. A. Wannow. 
Kolloid-Z. 97, 193-8 (1941) 
(through Chem. Abstr., 1943, 37, 


527°). 


The av. degree of polymerization 
(DP) of regenerated cellulose is de- 
pendent upon the production pro- 
cedure. The optimum spinning prop- 
erties for a soln. can be ascertained 
by varying the ripening time of the 
soda pulp. The cellulose degradation 
which begins with the prepn. of the 
cellulose from the wood continues 
during the ripening and yields a DP 
which will result in optimum spin- 
ning properties. A further degrada- 
tion takes place during xanthation. 
This decompn. is dependent on the 
DP of the alkali cellulose The ripen- 
ing after xanthation has only a 
slight effect on the DP. A pine cel- 
lulose with a DP of 940 was used as 
the starting point for this exptl. 
investigation. The cellulose was 
steeped in 18% caustic soda soln. 
and xanthated with a CS. conen. cor- 
responding to 35% (based on the 
pure cellulose). The fibers were 
spun according to the usual rayon 
process. The tensile strengths were 
compared for fibers from alkali cel- 
lulose ripened for 20, 45, 67, and 
120 hrs. The optimum _ tensile 
strength was observed for the ripen- 
ing times of 45 hrs. Briefly ripened 
alkali cellulose with high DP gave 
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poor textile properties; this seems to 
be related to the presence of very 
coarse fibrous fragments in the rayon 
filament. Raising the DP of the 
spinning soln. by shorter ripening 
times seems to improve the tensile 
properties only up to a definite limit, 
which limit must be detd. for each 
fiber material. 


Cellulose and Rubber Analogy 


The analogy between molecular 
structure and mechanical behavior 
of cellulose and rubber. P. H. 
Hermans. Proc. Acad. Sci. Am- 
sterdam 48, 1032-43 (1940) (in 
German); ef. C. A. 35, 64394 
(through Chem. Abstr., 1943, 37, 
527*). 

The structure of regenerated cellulose 

has the nature of chain mols. rather 

than being microeryst. Carefully 
prepd. viscose thread is isotropic as 
confirmed by x-rays. Orientation 
sets in when the viscose is dehydrated 
or stretched. In this respect it is 
analogous to rubber. Because of the 
many polar groups in its mol., cellu- 
lose is less pliable than rubber, but 
is more like rubber at very low temps. 

Water plays the same role for cellu- 

lose as temp. does for rubber. Re- 

sults of correlating decreasing iso- 
trophy and increasing orientation 
with increasing stress are given. 


Linear Polyamides 


Macromolecular disorder in linear 
polyamides. Relation of structure 
to physical properties of copolya- 
mides. W. O. Baker and C. S. 
Fuller. .J. Am. Chem Soc. 64, 
2399-2407 (Oct. 1942). 


31 linear polyamides and copolya- 
mides of varying crystal structures 
and conens. of polar linkages along 
the chains having been studied as 
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fibers and as polyeryst. sections by 
X-ray diffraction. Also, the elastic 
modulus and moisture sorption were 
detd. on typical samples of the 
polymers. The series represents a 
range of solid polymers from soft to 
poreelain-like in properties, with 
several-fold variations in Young’s 
modulus. The polar linkages which 
join the paraffin sections of the base 
units together in the long chains as- 
sociate in adjacent macromols. to 
form hydrogen-bonded dipole layers. 
This interaction is supposed to gov- 
ern the phys. properties of the solids. 
By this concept it was possible to 
interpret systematically the melting 
points, hardness, elastic modulus and 
moisture sorption of the solids in 
terms of the conen. separation, popu- 
lation and perfection of the dipole 
layers. Disorder introduced by co- 
polymerization in which dipoles were 
shifted randomly along the chains 
altered the av. dipole layer sepns. 
and also replaced polar groups in the 
layers by hydrocarbon chain sections. 
Such disorder caused marked soften- 
ing of the solids. It likewise caused 
the X-ray identity periods along the 
chains to vary with compn. of the 
copolyamides in a_ novel fashion. 
Periods were found in the copolymers 
hoth larger and smaller than those 
which arise from any simple polva- 
mides made from the same base units. 
Macromolecular some 
eryst. Regularity may apparently be 
treated as defect systems in which, 
nevertheless, relatively simple factors 
such as the position and organiza- 
tion of interacting polar groups 
govern phys. properties. 


solids contg. 


Viscosity and Concentration 


The viscosity of dilute solutions of 
long-chain molecules. IV. De- 
pendence on concentration. Mau- 
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rice L. Huggins. J. Am. Chem, 
Soc. 64, 2716-8 (Nov. 1942). 


It has been shown that a simple, rea- 
sonable modification of the author's 
previous theoretical treatment of the 
viscosity of dilute solns. of long- 
chain molecules leads to the equation 


78? = (™) (1 + k's) 
c c=0 


c 


for the initial conen. dependence of 
the viscosity. This is identical with 
an equation arrived at empirically by 
Schulz and Blaschke. The constant 
k’ is characteristic of a given solute- 
solvent system; it is the same for 
solns., in a given solvent, of different 
members of a polymer-homologous 
series, however. At low  conens. 
(such as assumed in the theoretical 
derivation), this relationship is equiv. 
to 


Nesp _ me ) +4 (™) ‘ 
c c c=0 c c=0 


Equations proposed by Baker, by 
Fikentscher and Mark, by de Jong, 
Kruyt and Lens, and by Martin all 
reduce to this same limiting equa- 
tion, with k’ different for different 
systems. Equations proposed by Ar- 
rhenius, by Hess and Philoppoff, and 
by Bredee and de Booys likewise re- 
duce to this form, but with k’ having 
the same value for all systems. 


Cellulose Acetate Fractions 


Mechanical properties of cellulose 
acetate as related to molecular 
chain length. Arnold M. Sookne 
and Milton Harris. Teztile Re- 
search 18, 17-31 (Jan. 1943); J. 
Research Natl. Bur. Standards 30, 
1-14 (Jan. 1943). 

The mechanical properties of films 

prepared from a series of fractions 

of cellulose acetate, varying widely 
in mol. chain length (DP), were 
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detd. A fraction of DP 30 would 
not form a coherent film; fractions of 
higher DP showed a rapid improve- 
ment of mechanical properties with 
increase in DP, but above 150, further 
improvement was slight. A close 
correlation was found between the re- 
sults of folding endurance and ulti- 
mate elongation measurements. These 
properties are more sensitive than 
tensile strength to changes in DP and 
heterogeneity with respect to DP. 
Investigation of the properties as a 
function of both weight-average and 
number-average DP indicated that at 
any given weight-average DP, the 
fractions are superior to the blends 
and furthermore, those blends which 
contain fractions of low DP are in- 
ferior to those which do not. In con- 
trast, at any given number-average 
DP within the range studied, the 
properties of the fractions and all 
of the blends are approx. equal. 


Cause of Polychroism and Di- 
chroism in Dyed Fibers 


Metachroism and dichroism of dyed 
fibers as a result of the size and 
shape of the fiber particles and 
dyestuff particles. H. Ziegenspeck. 
Kolloid-Z. 97, 201-16 (1941) 
(through Chem. Abstr., 1943 37, 
5348). 

Many examples are given to show 

that polydispersity is the cause for 

the dichoroism and _ polychroism 
which are exhibited by metal sols, 
fibers impregnated with metal sols, 
fibrillous colloids, and dyes which 
have elongated or lamellar mols. 

Large-grained dyes are generally 

green, blue or violet. Fine-grained 

dyes are more likely to be red, brown, 
orange, yellow or colorless. Fibers 

Which have been satd. with Au sol 

show dichroism. That is, they ex- 

hibit different colors depending on 
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whether they are parallel or perpen- 
dicular to polarized light. Z. sug- 
gests that the rod-shaped colloidol 
particles are oriented and produce 
dichroism owing to the difference in 
magnitude of the longitudinal and 
transverse dimensions. Similar phe- 
nomena are observed for fibers which 
have been impregnated with Ag sol. 
The sol is produced in the fiber it- 
self by reduction with hydroquinone 
and citrate solns. of various conens. 
Various dichroic color combinations 
are obtained, depending on _ the 
conen. of reducing agent. Starch 
colored with I soln. exhibits no 
dichroism but the grains show dif- 
ferent colors (polychroism) depend- 
ing upon the degree of degradation 
of the starch. Various highly de- 
graded celluloses behave similarly on 
reaction with I, but in this ease 
dichroism is also observed. Z. be- 
lieves that in this case polychroism 
and dichroism are a function of the 
size and form of the micelles which 
form colored solids solns. Erica B, 
Congo rubine and Congo red on 
addn. of neutral salts such as CaCl: 
show a color change which depends 
on a change in degree of dispersion. 
Exptl. investigations of soly., dif- 
fusion, ultrafiltration, fractional and 
chromatographic adsorption, and 
some further simple expts. have been 
used to show that Oxamine Blue 
4RX, Benzoazurin 3 R, and Benzoa- 
zurin Standard exhibit 3 modifica- 
tions of different dispersity and 
coloring. With one and the same 
dyestuff, colorations of different 
kinds are obtained, depending on the 
phys. properties (density, porosity, 
membrane permeability) of the dyed 
fiber. Diamine Field Gray K@ is 
an example of such a metachroie 
dyestuff. It exhibits dichroism with 
various amyloids (e. g., celluloses of 
different densities). The dyed fibers 
are colorless when perpendicular to 
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polarized light but light yellow to 
brown when parallel. Elongated 
mols. which are adsorbed in an 
oriented position (e. g., benzidine) 
cause dichroic colorations on supple- 
mentary diazotization and coupling. 
In this way a direct adsorption can 
be shown to exist in a great no. of 
substantive dyestuffs. Similar obser- 
vations can be made for many lamel- 
lar dyestuff mols., such as indigo, 
indanthrene derivs. or  anthrasol 
dyes. The vat dyes are adsorbed in 
an oriented position, even in the re- 
duced form. 


Combination of Wool with 
Acids 


Combination of wool protein with 
acids in mixtures, and its relation 
to the acid dyeing of wool. J. 
Steinhardt, C. H. Fugitt, and Mil- 
ton Harris. J. Research Natl. Bur. 
Standards 29, No. 6, 417-24 (Dee. 
1942); Textile Research 13, No. 2, 
33-43 (Dee. 1942). 

In order to extend previously re- 

ported analyses of the combination 

of acids with wool, measurements 
have been made over a wide range of 
concentrations, of the amounts of the 
anions of two acids combined by 
wool fibers when acids of different 
affinity for protein are present in 
different proportions or in mixtures 
of their acid and salt forms. It is 
shown that anions compete with one 
another for combination with the 
fiber, so that the amounts of each 
combined depend not only on the 
amounts initially present but also on 
their respective affinities for wool. 
The bearing of these results and their 
interpretation on the theory of acid 
dyeing is discussed, with special ref- 
erence to the factors promoting the 
attainment of “level ” or “ solid ” ap- 
plication of dye to the fibers. 
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Combination of Wool with 
Acids 


Analysis of the selective combina- 
tion of wool with acids in mix- 
tures. Jacinto Steinhardt. J. Re- 
search Natl. Bur. Standards 29, No. 
6, 425-36 (Dee. 1942). 


Wool immersed in mixtures of two 
strong acids, or of one acid and a 
salt of a second, combines with these 
acids in unequal amounts. The pres- 
ent paper demonstrates that the re- 
sults obtained with mixtures may be 
predicted with fair approximation 
from the anion-wool dissociation con- 
stants previously assigned to each 
anion on the basis of titration data. 
Methods are described for calculating 
the total acid and the relative pro- 
portions of each which are bound. 
Conversely, it is also shown that ap- 
proximate values of the dissociation 
constants may be calculated from the 
results of experiments with mixtures. 


Action of Acid on Fibers 


Action of strong acid on various 
fibers. H. C. Haller. Am. Dye- 
stuff Rptr. 31, 681 (Dee. 21, 1942). 


Various fibers were treated with 70% 
H.SO, and with 50% HNO; while 
under const. observation with a mi- 
croscope. Color changes and other 
visible effects were noted. The amt. 
of swelling was measured at intervals 
by means of an ocular micrometer. 
Results of tests on 27 fibers are tab- 
ulated. All of the cellulosic fibers 
except ramie and kapok dissolved 
rapidly in H.SO, as did also silk. 
Ramie disintegrated into long slivers, 
while kapok dissolved slowly. Most 
of the protein fibers exhibited dis- 
torted swelling and turned slightly 
yellow, although seal hair was only 
slightly affected. Of the synthetics, 
vinyon and seran showed no visible 
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change with H.SO, and nylon dis- 
solved very slowly. With few excep- 
tions, all of the fibers exhibited slight 
swelling with accompanied yellowing 
when treated with HNO;:. Nylon be- 
came viscous while ramie was unaf- 
fected. 


DYEING: BLEACHING: 
FINISHING 


Impregnation with Latex 


The impregnation of cotton yarns 
with latex. G. van Nederveen. 
Rubber Chemistry and Technology 
15, 323-31 (April 1942). 


Thin sections of yarn impregnated 
with rubber can be made in a simple 
manner according to the modified 
Kronacher-Lodemann method, and 
fibers, rubber, and embedding mate- 
rial can be clearly distinguished. 
Impregnation of a cord with latex in 
which a wetting agent is dissolved 
results in a far lower degree of pene- 
tration of rubber than impregnation 
with latex following treatment of 


cord with a soln. of the wetting 
agent. When the proper conditions 


and wetting agent are selected, bi- 
cycle tire cord previously treated 
with a wetting agent can be com- 
pletely impregnated’ with _ latex. 
There is a definite relation between 
the microscopic picture indicating the 
degree of penetration of rubber be- 
tween fibers and the results of fa- 
tigue tests. It is concluded that both 
these methods indieate that the im- 
pregnation process in which the cord 
is previously treated with a wetting 
agent is preferable. The action of 
the wetting agent here consists, not 
only in lowering the surface tension 
ot the latex, but also in stabilizing 
the latex and the fibers with respect 
to each other, thus preventing coagu- 
lation on the outside of the cord. 
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Vat Dyeing on Viscose Cotton 
Unions 


Producing solid shades with vats on 
viscose cotton unions. Leslie Pink. 
Silk and Rayon 16, 282-4 (May 
1942). 


The majority of vat colors possess 
greater affinity for viscose than for 
cotton, and in consequence, the pro- 
duction of solid shades on 
cotton unions is difficult. Attempts 
to solve this problem have involved 
4 general techniques: (1) use of dye- 
bath conditions favorable to cotton, 
(2) increasing the affinity of cotton, 
(3) use of retarding agents for vis- 
cose, and (4) by the mechanical ap- 
plication of the dye in such a man- 
ner that the variable affinities of the 
2 fibers do not come into play. The 
first 2 techniques have not been suc- 
cessful. A successful method of the 
third type involves the fixing of anti- 
mony tannate on the fibers. This 
material acts as a resist, but it is 
slowly removed by the caustic of the 
dvebath; however, it is removed more 
rapidly from cotton than from vis- 
cose. A successful method of the 
fourth type is a pigment pad-jig 
process in which gum tragasol is used 
to prevent the dye bleeding from the 
cotton to the rayon when it is re- 
duced in the jig. Detailed instrue- 
tions for using these 2 methods are 
given, as well as precautions about 
the use of particular dyes that yield 
different tones on the 2 fibers. 


viscose- 


Vat Dyeing of Viscose Rayons 


Vat dyeing of viscose rayons. Ar- 
thur R. Wachter. Textile Colorist 
64, 571-2 (Dee. 1942). 

In the prepn. of rayon goods for 

dyeing it is suggested that the malt- 

ing soln. be applied on a mangle with 

a grooved bottom roll to assure thor- 
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ough wetting out. Goods should be 
scoured in an open width driven-nip- 
soaper, as the use of a jig for this 
purpose is costly and time-consuming. 
A new type of “roller-dryer” is de- 
seribed that is better than dry cans 
for rayons as all yarn tensions are 
relieved. In dyeing rayon by the 
pigment pad-jig method it is im- 
portant that careful study be given 
to adjustment of the tension on the 
fabric as too much tension results in 
streakiness and too little results in 
poor color absorption. Rolls should 
be loosely wound after being padded 
to prevent the “spool effect” due to 
thick selvedges. Many defects and 
difficulties can be avoided by having 
dry cans connected to the padder. 
A system of pad color matching and 
a method of overcoming shade dif- 
ference from one end of a roll to the 
other are described. 


Dyeing of Synthetics 


The processing of synthetic fibers 
and fabrics. Part 2. George 
Brown. Textile Bulletin 63, 45-8 
(Nov. 1942). 


The majority of the acid and neutral 
dyeing acid colors exhaust more 
rapidly on aralae than on wool and 
mohair, and the colors are somewhat 
different in tone. The neutral dyeing 
acid colors do not possess the same 
fastness to light on aralae as on wool. 
Chrome colors also show up differ- 
ently on aralac. Some of these dif- 
ferences may be due to traces of Al 
and other metals in aralae that are 
not found in wool to such a noticeable 
degree. In preparing goods con- 
taining aralac for dyeing, the temp., 
alky., and time of scouring should 
be as low as possible. The use of 
synthetic detergents is recommended. 
In dyeing rayon-aralae mixtures di- 
rect colors should be used for the 
rayon that partially dye the aralae, 
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as the dyes that merely stain aralae 
show a distinet tendency to combine 
with the finishing agents. When 
dry, this mixture tends to dust off. 
Directions are given for dyeing such 
goods, using a direct and an acid 
color in the same bath. The bath is 
slightly alk. at the start, and when 
the rayon has become dyed, HOAc 
is added and the acid dye exhausted 
onto the aralac. A list of suitable 
direct and acid colors is given. 


Top Dyeing and Blending 

Top dyeing and blending. Herbert 

E. Meinelt. Textile Colorist 64, 

573, 597 (Dee. 1942). 
Worsted slub dyeing or top dyeing is 
performed by one of 4 methods: the 
slubbing is dyed in the form of a 
hank, in the form of a top inserted 
on a perforated spindle, in the form 
of a top in pots through which the 
dye liquor is circulated, or the slub- 
bing is wound on a perforated jack 
spool. The first method is obsolete 
as the slubbing is disturbed requiring 
recombing. Chrome or milling colors 
are generally used and it is neces- 
sary that they have good soly. AcOH 
is the most useful exhausting agent, 
though others are used in special 
cases. After dyeing, all but the last 
method require a separate backwash- 
ing operation involving a mild alk. 
treatment to remove oil and excess 
dye. After Drying, fresh oil and 
moisture are applied to the slubbing 
in a gill box. The dyed top is then 
ready for blending and spinning. 


Navy Piece Goods 


Dyeing piece goods for the Navy— 
general requirements and specifi- 
cations. Lt. Cmdr. W. F. Prien. 
Am. Dyestuff Reptr. 32, 28-9 (Jan. 
18, 1943). 


A discussion of the requirements and 
specifications of 3 Navy fabries: Il 
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oz. flannel, 16 oz. melton, 30 oz. ker- 
sey. The chief problem in dyeing 
this flannel has been the attainment 
of adequate penetration. In dyeing 
melton it is essential that the dyed 
fabric be fast to bleeding. In all 
cases it is very important that good 
matches be obtained, for when a 
group of men are lined up for in- 
spection, any variation in shade is 
noticeable. 


Continuous Indigo Piece Dyeing 


Dyeing woolen piece goods for the 
Navy—continuous indigo dyeing 
on woolen piece goods. George O. 
Linberg. Am. Dyestuff Reptr. 32, 
33-9 (Jan. 18, 1943). 


Dyeing wool raw stock with indigo 
has a number of major disadvantages. 
This fact has been an incentive to the 
development of a successful method 
of dyeing woolen piece goods with 
indigo by a continuous process. The 
process deseribed involved designing 
a new type of continuous dye ma- 
chinery for the sole purpose of dye- 
ing this shade. One of the chief 
novel features of this machine is the 
use of an extra set of squeeze-rolls 
designated as “ take-off ” rolls. These 
were placed just above the surface 
of the dyebath, and, to a large ex- 
tent, prevented the dyebath from 
being contaminated by the return of 
a large volume of partially oxidized 
indigo, which oceurs when the 
squeeze-rolls are some distance from 
the surface of the dyebath. This de- 
velopment also made it possible to 
lower the rate of feeding the dye- 
bath. The capacity of the machine 
is 3000 gal. and the charge contains 
4.5 oz. per gal. of indigo (20% 
paste). The feed liquor contains 
13.74 oz. per gal. of indigo. The re- 
duction and dyeing temps. are 140° 
F., and the rate of dyeing is 10 yds. 
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per min. The method was worked 
out for dyeing 11 oz. flannel, al- 
though successful exptl. runs with 
16 oz. melton and 30 oz. kersey are 
reported. 


FIBERS: YARNS: FABRICS: 
MECHANICAL PROCESSES 


Steeping of Flax 


Determination of the end point in 
the steeping of flax. V. Serdyu- 
kov. Len i Konoplya 1940, No. 7, 
26-9; Chem. Zentr. 1941, I, 843-4 
(through Chem. Abstr., 1943, 37, 
535°). 

A simple method is described which 

depends upon the property of I to 

stain the cells of Bac. amylobacter, the 
organism responsible for steeping, dif- 
ferently at different stages in the life 
of the cell. Young cells are stained 
yellow; after the bacterial substance 
lias become rich in carbohydrate, they 
are stained a rosy violet. During the 
stage of rapid multiplication and cell 
division the bacteria stain an intense 
violet. When the growth of the bac- 
teria has proceeded to the stage of 
spore formation the juice expressed 
from the steeping flask is again col- 
ored a violet-rose by I. At this point 
the steeping is complete. If the flax 
is allowed to oversteep, the expressed 
juice is colored a yellowish rose by I. 


Cultivation of Fibers 


Some fibers and possibilities of their 
development in Western Hemi- 
sphere. John Z. Williams. Cord 
Age 38, 8, 10, 24 (Jan. 1943). 

Excerpts from the official report of 

the author to the U. S. Department 

of State. 4500 acres of New Zea- 
land Flax are unde? cultivation in the 

Argentine with an av. yearly pro- 
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duction of 6-6.5 tons per acre of fiber 
and tow. The production of true 
flax, Linum usilatissimum, is ham- 
pered at present by a fungus disease. 
Cultivation of hemp, Cannabis sativa, 
is still in the exptl. stage. Produc- 
tion from exptl. plantings has aver- 
aged 900 lbs. per acre. Production 
in the Rio Negro Valley is expected 
to exceed this figure. Production of 
ramie and jute is negligibly small. 
Some expts. are in progress on ro- 
sella, a species of Hibiscus, and sisal. 
The chief uncultivated fibers are erin 
vegetal, potential production 3200 
tons, and caranday fiber, approx. 
production 275 tons. Approx. or 
estd. cost of production figures are 
given for the principal fibers. Flax 
and hemp appear to be the most 
promising fibers for future develop- 
ment in the Argentine. 


Handling Rayon Cakes 


Methods of handiing rayon cakes. 
L. M. Dinsmore. Textile World 93, 
74-5 (Jan. 1943). 


Rayon in cake form is being used in 
increasing amts. for filling winding, 
crepe twisting, and knitting. The 
chief advantage to the user of rayon 
in this form is that the quality is 
higher. On the other hand, unwind- 
ing rayon from cakes offers a number 
of problems. As the cake decreases 
in diam., the yarn, because of creases 
and wrinkles, becomes harder to re- 
move, causing the “balloon” to de- 
crease in size and creating a strip- 
ping action rather than a ballooning 
action during unwinding. This ef- 
feet is overcome by the use of a “ pie 
plate” of the proper size over the 
cake. The technique described is 
adaptable to all kinds of winding 
equipment. Cakes are working satis- 
factorily in certain sections of the 
cireular knitting industry and are be- 
ing transferred similarly to cone 
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yarn. Rayon in cake form may be 
dyed or treated with a soaking soln., 
hvdroextracted and dryed. 


Yarn Count Constants 


Clarence Me- 
Textile 


Yarn-count constants. 
Elroy and Mareus Gross. 
World 92, 85 (Dee. 1942). 


For all numbers of yarn from 1 to 
100 constants are tabulated which 
when multiplied by the front roll 
r.p.m. gives the Ibs. of yarn per 
spindle per 40 hr. week for 100% 
production. 


Weaving Nylon Yarns 


The weaving of nylon yarns. J. W. 
Hutchinson. Silk and Rayon 11, 
22 (Jan. 1943). 


Although nylon requires no sizing for 
the purpose of increasing the tensile 
strength, sizing and __ lubrication 
treatments for both the warp and 
filling yarns are necessary to prevent 
a high accumulation of statie electric- 
itv. The slipperiness of nylon is 
modified by this treatment, but never- 
theless, the shuttles have to be fur 
lined to properly control the filling. 
Only the best temples should be em- 
ploved in weaving nylon, one of the 
best for this purpose being the 
“erow-groove” temple. To prevent 
any slipping of the cloth it is recom- 
mended that two felt-covered rolls be 
placed above the take-up roll. 


Weaving Army Overcoatings 


Weaving O.D. Army overcoatings. 
W. G. Holman. Cotton 93, 66 
(Jan. 1943). 


The cloth compression of the 32 oz. 
overcoating, as required by Govt. 
specifications, is as high as is con- 
sistent with good weaving. For this 
reason, yarns used in this fabric 
should not be spun on the heavy side, 
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as this results in an increase in 
cloth compression and a marked low- 
ering of loom efficiency. The experi- 
ence of one mill is described in 
which a lowering of loom efficiency 
from 80 to 60% was traced to this 


cause. 
Charting Fabric Defects 


Fabric defects charted. S. C. Veney. 
Textile World 92, 88-9 (Dee. 
1942). 


Superintendents, overseers of weav- 
ing and loomfixers will find the charts 
showing the causes and the sources 
of many defects occurring in rayon 
fabrics great time-savers. Listed in 
simplified form are the defects most 
frequently encountered and_ the 
source of the defects or the operation 
in which the defects originated. 
Charts have been prepd. tracing 
many of the defects back to the 
warping, slashing, and the quilling 
The chart devoted to de- 
fects that occur at the loom is so 
compiled as to indicate the most fre- 
quent source of those defects. Al- 
though the charts refer specifically 
to rayon fabrics, they will prove use- 
ful in plants weaving other types of 
fabrics as many of the defects listed 
are not confined to rayon piece goods. 


processes. 


Storing of Hosiery 


Care in storing gray hosiery. Mil- 
ton M. Abrams. Teatile World, 
93, 78 (January 1943). 


Gray goods should be kept in a room 
away from sunlight. Sunlight dries 
lubricating oils, makes stockings 
sleazy, and causes uneven dye pene- 
tration. The storage bins should be 
so arranged that good air circulation 
at top and sides results. This pre- 
vents the goods becoming mildewed 
and rancid. Special care in checking 
edges of bins for rough places will 
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eliminate costly pull threads. Rota- 
tion of old and new stock and segre- 
gation of styles and sizes, each care- 
fully labeled, saves time and labor. 


Spinning Jets for Rayon 


Spinning jets in rayon manufacture. 
C. C. Downie. Silk and Rayon 16, 
556 (Sept. 1942). 


Tantalum spinning jets for rayon 
manuf. are rapidly replacing those 
made of gold-platinum-irridium alloy 
because of their superior quality and 
economy. By special tempering and 
hardening processes tantalum can be 
made almost as hard as diamond. 
The capillaries of jets made of this 
material remain round during lengthy 
periods of use, and the metal does 
not become scratched during clean- 
ing or general handling. Tantalum 
spinnerets need not be removed for 
inspection, but can be examined in 
spinning position because the high 
polish and bright white color throws 
up all sections in relief. 


Infra-Red Drying 


speed. 
56-8 


drying 
World 93, 


Infra-red boosts 
Anon. Teztile 
(Jan. 1943). 

One of the important advantages of 

infra-red drying units is that they 

occupy comparatively little floor 
space and can be employed, there- 
fore, to supplement drying equip- 
ment already in place. Included 
among the present applications of 
infra-red .lamps are in sanforizing, 
dehydration of thread, and drying of 
carpets, velvets, and plushes. Avon- 
dale Mills has increased production 
on its sanforizers 16% by the use of 
an infra-red drying unit. The Textile 

Thread Co. increased production 

400% by substituting infra-red dry- 

ing for the conventional oven drying. 

Sanford Mills increased production 
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of plush 25% by the use of infra-red 
drying units in conjunction with the 
conventional steam dryer. These ap- 
plications are illustrated with dia- 
grams or photographs. 


Gas-fired Infra-Red Units 


The use of gas-fired infra-red units. 
Anon. Teztile World 93, 60-1 
(Jan. 1943). 


Gas-fired infra-red generators consist 
of a burner with a special refractory 
surface. As gas is burned over this 
surface it becomes ineadescent and 
infra-red rays are produced. Gas 
burning units are less expensive and 
occupy less space than do a battery 
of infra-red lamps of equiv. capacity. 


Infra-Red Carbonizing 


Infra-red applied to carbonizing. 
F. D. Snyder. Textile World 93, 
58-60 (Jan. 1943). 


In the carbonizing process for wool, 
the cloth is satd. with a weak soln. 
of acid, dried, and then passed 
through a steam heated baker in 
which the air temp. is 260-5° F. 
An infra-red drying unit has been 
used successfully in place of this 
baker, and has proved to have sev- 
eral advantages over it. Both the ini- 
tial and operating costs are lower, 
less floor space is required, and pro- 
duction is inereased. Spoilage due 
te cloth becoming scorched during 
necessary stops is avoided as the 
hghts are automatically extinguished 
whenever the machine stops. The 
unit has greater flexibility than the 
steam baker as the amt. of heat can 
be varied instantly to meet changed 
conditions. The warm-up period is 
eliminated. The quality of the cloth 
carbonized by radiant heat is better 
than when the steam baker is used, 
and it is less resistant to dye. 
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MISCELLANEOUS 


Water Softeners 


Maintenance of water softeners. 8. 
F. Alting. Textile World 92, 94-5 
(Dee. 1942). 


The capacity of zeolite water softener 
units can be increased by systemati-! 
cally replacing the small losses of 
zeolite due to attrition, and by the use: 
of higher-capacity, high efficiency 
greens and zeolites now available” 
The life of the units can be prolonged? 
by keeping the tanks well painted on 
the outside, but painting the inside of 
the filter tank is not recommended, 
The interior of the brine tank should 
he painted frequently with an asphal 
tic enamel. 


Non-Woven Cotton in Plastics 


Plastic bonded cotton. M. A. Gold-— 
man and G. A. Olsen. Textile Re 
search 18, 25-32 (Dee. 1942). 


A practical method is described for’ 
making plastic reinforced with un 
woven cotton fiber. 83 grain carded 
sliver is combined and condensed by 
successive operations on a_ sliver 
lapper, ribbon lapper, and drawing 
frame to produce a 125 grain per 
running yd., 18 in. lap. This lap i 
then impregnated with resin whieh) 
holds the parallel cotton fibers if 
place. The impregnated sheets a 
then piled up and bonded in the samé? 
way laminated plastic sheet is made 
This material has an ultimate tensi 
strength greater than 35,000 Ib. 

sq. in. and a sp. gr. of 1.30. 
rigidity factor (EI) of this plas 
material caled. from the modulus of 
elasticity (E) of an individual cottom 
fiber compares favorably with and if 
some instances surpasses those 
Al, steel and wood. 
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